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The genus Struthiopteris and its representatives in North America— II* 

Jean Broadhurst 
(with plates 26-29) 

The bases of the pinnae in the species previously described are 
fully adnate; in the following species the lower pinnae, at least, are 
distinctly petioled, except possibly in two species. Usually the 
upper pinnae are more or less adnate or even somewhat decurrent; 
when they are free throughout, the fact is definitely stated. 

The petioled species, except in S. Shaferi, rufa, Under wo odiana f 
and Werckleana, have somewhat cartilaginous margins; the swollen 
or glandular vein apices usually give a subserrate to serrate char- 
acter to this margin. When fully revolute, both the serrate and 
the cartilaginous character might pass unnoticed; extremes with 
regard to both of these characters are found in the non-revolute 
forms, 5. varians and S. falciformis. In such plants as S. falci- 
formis the veins could not, of course, be described as "not reach- 
ing the margin." 

In the non-petioled species the scales are usually confined to 
the rhizome and the basal part of the stipe. In the following group 
the basal stipe scales are much more numerous, and similar but 
smaller ones are found on the rachis and often on the costae. 
Even the veins of the pinnae may have a delicate araneous covering 
of minute scales or fibrils. These araneous scales are definitely 
mentioned when present; the scales of the rachis and costae are 
not separately described unless they are very numerous or differ 
greatly from those of the stipe. 

[The Bulletin for July 1912 (39: '301-356. pi. 24, 25) was issued 23 Jl 1912.] 
* For part 1 see Bull. Torrey Club 39: 257-278. pi. 21, 22. 10 Jl 1912. 

357 



358 Broadhurst: Struthiopteris in North America 

Most of the petioled species are very large, and complete 
sterile and fertile leaves are not always found in the same herba- 
rium number; therefore, in this paper the comparative height is 
often omitted, though it may be more or less accurately deduced 
from the figures given for the length of the sterile and the fertile 
fronds, respectively, 

l£ey to tlie petioled. species 
B. Sterile pinnae (at least the lower ones) petioled;* rhizome scales rigid 
or flaccid; pinnae more or less scaly; indusium irregularly 
lacerate to fimbriate with age 
Rhizome scales very slender, rigidly erect, with dark centers; 
vestigial pinnaef present; margins entire; coriaceous 
(rigid-herbaceous in 5. Underwoodiana) . 
Sterile lamina very abruptly reduced at the base (type A, 
with vestigial pinnae) ; pinnae crowded to overlapping, 
elliptical, obtuse; dried pinnae rolled and rufous below; 
margins revolute. 16. S. rufa. 

Sterile lamina abruptly reduced at the base (type D, 
with vestigial pinnae except in 5. Shaferi); pin- 
nae never crowded or overlapping, narrowly ob- 
long to linear, acute to acuminate; dried pinnae not 
rolled, gray-green to yellowish brown or brown 
below; margins^ not revolute. 
Apex of the sterile lamina gradually reduced; 
upper sterile pinnae not conspicuously dilated 
both ways at the base, the base of the lower ones 
cuneate, petioled; deciduously araneous below; 
vein spaces 18-20 to 1 cm.; rachis scales mixed 

with white, fibrillose ones. 25. 5. Werckleana. 

Apex of the sterile lamina not reduced; upper sterile 
pinnae conspicuously dilated both ways at 
their base, the bases of the lower ones barely 
petioled, rounded; not araneous below; vein 
spaces 10-16 to 1 cm.; rachis without white, 
fibrillose scales, 
Lower sterile pinnae prominently dilated or 
auricled at the base; stipes short, 3-10 cm. 
long, without vestigial pinnae; costae not 
flattened on the under side; vein spaces 15 or 
16 to 1 cm.; indusium light-colored, regularly 
lacerate to its base, concavely hollowed on 
the sides of the lacerations. 19. 5. Shaferi. 

* 5. Underwoodiana and S. Shaferi, the only forms not distinctly petioled, have 
rigid rhizome scales which are never found in the species in the preceding division. 

t Except in S. Shaferi. 

% Incompletely and very narrowly so in 5. Shaferi, which is peculiarly glandular; 
see description. 
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Lower sterile pinnae not dilated or auricled at 
the base; stipes 18-36 cm. long, with vestigial 
pinnae; costae flattened on the under side; 
vein spaces 10-13 to 1 cm.; indusium dark, 
only occasionally lacerate to the base, not 
concavely hollowed on the sides of the lacer- 
ations. 21. S. Under woo dianao 
Rhizome scales broad, flaccid, without dark centers; ves- 
tigial pinnae* lacking; margins more or less serrate; 
membranous to rigid-herbaceous. f 
Sterile pinnae with rounded to tapering bases. 

Pinnae 2-5-jugate, 4-7.5 cm. long, ovate to ovate- 
lanceolate, with an acute apex. 13. 5. danaeacea. 
Pinnae 8-25-jugate, 9-26 cm. long, lanceolate to 
linear, with an acuminate apex. 
Margins conspicuously and irregularly erose; 
stipes red-purple; lamina not reduced at the 
apex. 22, 5. varians. 
Margins entire to finely serrate; stipes shining 
straw-colored to dull, pale brown; lamina re- 
duced at the apex in all except the smallest 
forms. 17. 5. Schiedeana. 
Sterile pinnae with cordate, or rarely subcordate, bases. 
Stipes with vestigial pinnae, closely covered with 
peculiar, appressed, amorphous scales, ordinary 
scales lacking; viviparous near the apex of the 
rachis; lamina not reduced at the apex. 24. 5. vivipara. 
Stipes without vestigial pinnae, ordinary scales pres- 
ent, with or without fibrillose or somewhat 
formless appressed ones; not viviparous; 
lamina reduced at the apex (except in the 
smaller S. striata specimens). 
With red-purple to black stipes; pinnae with 
an acute (or obtuse?) apex; lower fertile 
pinnae usually with spurlike protuberances. 23. S. violacea. 
With straw-colored to chestnut stipes; pinnae 
with an acuminate apex; lower fertile 
pinnae usually without spurlike pro- 
tuberances. 
Margins never revolute, but sharply, finely, 
and regularly cartilaginously serrate 
throughout. 14. 5. falciformis. 
Margins irregularly or fully revolute, defi- 
nitely serrate at the apex only. 
Stipe scales narrow, short, 2-6 mm. 
long, projecting; appressed finer ones 
inconspicuous. 10. S. chiriquana. 

* Except in S. vivipara. 

t Except in the smaller specimens of S. violacea and one St. Vincent specimen of 
S. striata. 
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Stipe scales broad, 1-2 cm. long, flac- 
cid and lying more or less 
crumpled along the stipe; ap- 
pressed somewhat formless ones 
present and numerous in most 
species. 
Sterile pinnae mainly straight ; lam- 
ina usually 1. s (rarely 2) 
times as long as wide; pin- 
nae 6-24-jugate; lower sur- 
face with definitely raised 
veins; margins revolute. 
Pinnae 20-24-jugate, the apex 
acuminate, the base subcor- 
date; lower surface not 
araneous. 12. S. costaricensis. 

Pinnae 6-23-jugate (averag- 
ing 10-18-jugate), the apex 
abruptly acuminate, the 
base fully cordate; lower 
surface usually finely ara- 
neous. 20. 5. striata. 
Sterile pinnae mainly falcate; lam- 
ina 2-4 times as long as 
broad; pinnae 21-70-ju- 
gate; veins not raised below 
(except irregularly so in 
5. Christii) ; margins rarely 
fully revolute.* 
Sterile stipes chestnut; veins 
more or less raised below; 
fertile pinnae occasionally 
with spurlike protuber- 
ances. 11. S. Christii. 
Sterile stipes straw-colored to 
brownish ; veins not 
raised below; fertile 
pinnae without spur- 
like protuberances. 
Sterile pinnae 20-40- 
jugate; fertile pinnae 
without a glandular, 
basal enlargement of 
the petiole. 15. 5. lineata. 
Sterile pinnae 60-70-ju- 
gate ; fertile pinnae with 
a glandular, basal en- 
largement of the pet- 
iole. 18. 5. sessilifolia. 

* Except possibly in 5, sessilifolia; the condition of the type specimen seen makes 
it difficult to determine this. 
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10. S. chiriquana Broadh. sp. nov. 

Plants terrestrial. Rhizome (not seen) evidently large, the 
scales lanceolate, 4-10 mm. long, snuff brown to tobacco brown. 
Sterile fronds 1.7-2. 1 m. long; stipes 71-86 cm. long, 1-1.6 cm. 
thick at the base, angulate, reddish brown to purplish brown, the 
scales lanceolate, 2-6 mm. long, yellowish to purplish brown, pro- 
jecting noticeably from the stipe and mixed with smaller, finer 
ones which are more or less appressed; lamina 106-123 cm. long ? 
38-45 cm. wide, oblong, slightly reduced at the base (between 
type B and C * in the normal frond seen, without vestigial pinnae), 
the apex gradually reduced, the terminal pinna 6.5-9 cm - l° n gr 
the lower pinnae more or less opposite; pinnae 44-50-jugate, 
narrowly lanceolate, straight to slightly curved, the apex serrate, 
long-acuminate, the base subcordate to cordate, the upper pinnae 
adnate, the lower pinnae sometimes long-petioled (1 cm.), 19-25 
cm. long, 2.3-3 cm - wide; margins narrowly revolute ;f leaf tissue 
rigid-herbaceous, the under surface but slightly or not at all 
araneous, the costae almost naked; veins more or less raised 
below (not so distinctly as in most specimens of S. striata), the 
vein spaces 12-15 to 1 cm. Sporophyls 1.6 (in young plant) -2.4 
m. long; stipes 64-112 cm. long, slightly lighter than the sterile, 
or yellowish and tinged with reddish brown; lamina 98-124 cm. 
long, rather gradually reduced at the apex, the base slightly or 
abruptly reduced; pinnae 49-52-jugate, 15 to 23 cm. long, 3-5 
mm. wide, the apex with a sterile tip 3-5 mm. long, the base 
rounded ; sporangia yellowish brown ; indusium delicate, very early 
deciduous, and irregularly lacerate. [Plate 26.] 

Type in the U. S. National Herbarium, no, 6761 10 to 6761 14 
inclusive, collected in humid forests of the upper Caldera water- 
shed between "Camp I" and the Divide, Holcomb's trail, above 
El Boquete, Chiriqui; altitude 1650-1925 m., William R. Maxon 
5650, March 23, 191 1. 

Specimens included: U. S. National Herbarium, no. 675825 
to 675828 inclusive, collected in humid forests of Cuesta de Las 
Palmas, southern slope of Cerro de la Horqueta, Chiriqui, alti- 
tude 1700-2100 m., Maxon 5442 (partly abnormal), March 18, 
1911. 

* Bull. Torrey Club 39: 264. /. 1. 10 Jl 1912. 

f Irregularly revolute in the abnormal plant, Maxon 5442, included in this species- 
The revolute part is narrow when compared with that in 5. striata, which has pinnae 
about equal in width, 
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Maxon's two plants vary in the bases of the sterile pinnae; in 
no. 5650 the base is gradually narrowed through a distance of 
about 2 cm.; in the other, no. 5442, the base is the widest part of 
the pinna„ Excepting also the irregular character of the margin 
of the latter, the two plants are similar; there is nothing else from 
the mainland that approaches them in stipe characters, and only 
one plant (Tonduz logo?, the type of S, sessilifolia) with such 
long, numerous pinnae, S. chiriquana differs from S, sessilifolia , 
however, in having brightly colored, shining stipes, the upper 
pinnae partly adnate, straighter pinnae with practically naked 
costae, and much lighter colored fertile pinnae with very delicate, 
deciduous indusia. 

n. S. Christii (C. Chr.) Broadh. comb. nov. 

Lomaria spissa Christ, Bull. Boiss. II. 4: 1092. 1904. (Not 
L* spissa Fee,) 

Blechnum Christii C. Chr. Ind. Fib 152. 1905. 

Lamina very large; "rachis" 1 cm. thick, red-brown; pinnae 
20 cm. long, 2 cm. wide, the apex elongated, the base cordate and 
sessile, covering and extending beyond the rachis; margins finely 
dentate with regularly crisped undulations; costae scaly, the scales 
oval, appressed; veins prominently projecting below. (Sporo- 
phyls not described.) 

Type: In Christ's herbarium; from Costa Rica. 

Distribution: Apparently limited to Costa Rica. 

Specimens included: Costa Rica: Tablaro, "1900 m. VII, 
3 o8," Braveas 143 (N). 

Christensen changed the specific name of Christ's Lomaria 
spissa to Christii, because Fee had earlier used L. spissa for an 
African species. The very incomplete description given above has 
been rearranged from Christ's description of L. spissa. Following 
are some additions based upon the sheet from Christ's herbarium 
mentioned above. The fertile frond is slightly abnormal, having 
broad sterile tips on some of the pinnae; the following additions 
have not been incorporated into the description, though a frag- 
ment kindly sent by Christ indicates that these smaller fronds are, 
except in size, decidedly like his specimen. 

Sterile frond 52 cm. long; stipe 14 cm. long, and I cm. thick at 
the base, angulate, the scales numerous, deciduous, 1-2.5 cm. 
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long, yellowish brown, flaccid, loosely appressed, accompanied 
by small linear or araneous ones; lamina 39 cm. long, 19 cm. wide, 
ovate-lanceolate, not reduced at the base (type A, without vestigial 
pinnae), gradually reduced at the apex, the scales smaller on the 
costae, the under surface finely araneous; pinnae 2 1 -jugate, 
narrowly lanceolate to linear-falcate, the apex acuminate, serrate, 
the base cordate, the lowest pinnae petioled; margins slightly 
and irregularly revolute and therefore appearing subentire; leaf 
tissue rigid-herbaceous; veins irregularly raised below, the vein 
spaces 10-12 to I cm. Sporophyl (not mature) 64 cm. long, includ- 
ing the stipe ; stipe 26 cm. long, lighter in color, partly yellow-brown, 
otherwise as in the sterile; lamina 38 cm. long, abruptly or not 
at all reduced at the base, rather abruptly reduced at the apex; 
pinnae 21 -jugate, 9-1 1 cm. long, 2-3 mm. wide, the base cordate 
(at least in the lower pinnae), occasionally with spurlike pro- 
tuberances;* sporangia very dark brown; indusium delicate, nar- 
row, deciduous, subentire, irregularly and not fully lacerate. 

12. S. costaricensis (Christ) Broadh. comb. nov. 

Lomaria costaricensis Christ, Bull. Boiss. II. 4: 1092. 1904. 

Blechniim costaricensis C. Chr. Ind. Fil. 152. 1905. 

Plants terrestrial. Sterile fronds 60-80 cm. long; stipes at 
least 30 cm. long, irregularly angulate, straw-colored, the scales 
lanceolate, 1.5 cm. long, 4 mm. broad, soft, deciduous, mixed with 
fibrillose ones; lamina at least 41 cm. long, 28 cm. wide, broadly 
oblong, the rachis somewhat rugose, otherwise like the stipe ;f the 
costae soon becoming naked, leaf tissue rigid-herbaceous, brittle 
and yellowish green when dry; pinnae 20-22-jugate, straight or 
slightly curved near their apex, acuminate, the lower ones slightly 
petioled, and subcordate at the base, 11-22 cm. long, 1.6-2 cm. 
wide, margins finely serrate or subserrate and somewhat revo- 
lute; J veins indistinctly raised, the vein spaces 16-20 to 1 cm. 
Sporophyl § indusium smooth, 2 mm. wide, edge entire but wavy, 
brown-ochre. 

Type : In Christ's herbarium. 

Distribution: Costa Rica and Guatemala. 

Specimens included: Guatemala: Alta Verapaz, Coban, 1350 
m., von Tilrckheim 1384, 1907 (Y). Alta Verapaz, "In paludosis 
prope Coban/' altitude 4,300 ft., von Tilrckheim 3 S3 1 1 &79 (N). 

* See footnote under 5. vioiacea, p. 380. 

f But with some whitish, appressed scales in the Guatemalan specimens. 

$ Von Tiirckheim's specimens from Guatemala are irregularly revolute; so is a 
pinna sent by Christ. Neither specimen is serrate as in S. falciformis; nor so definitely 
serrate as in any of the species so described in this paper. 
§ According to Christ. 



364 Broadhurst: Struthiopteris in North America 

The above incomplete description has been rearranged from 
Christ's with some few additions based on von Turckheim's 
specimens. The fertile frond forming part of von Turckheim's 
no ° 353 is somewhat mutilated; the two specimens afford the fol- 
lowing additions: 

Fertile frond 130 cm. long; stipe 60-68 cm. long, light, blotched 
with brownish, the scales few, yellowish brown; lamina 65-80 
cm. long, the pinnae distant; pinnae 16-24-jugate, 13-16 cm. long, 
4-5 mm. wide, heavy, with a sterile apex 1-5 mm. long, the bases 
decidedly cordate; sporangia yellowish brown or dark brown; 
indusium wavy and entire or irregularly broken, less lacerate than 
in most of the petioled species. 

Christ kindly sent one sterile pinna of S. costaricensis. It 
w T as evidently one of the upper ones, measuring 10 cm. by 13 mm.; 
the color is not yellow as in S. Werckleana, but a light gray-green 
characteristic of recent specimens of S. polypodioides and common 
to several of the heavier species of Struthiopteris; the vein spaces 
vary from 16 to 18 to I cm. 

13. S, danaeacea (Kunze) Broadh. comb. nov. 

Lomaria danaeacea Kunze, Linnaea 18 : 326. 1844. 

Blechnum danaeaceum C. Chr. Ind. Fil. 153. 1905. 

Rhizome oblique, very paleaceous with reddish scales. Sterile 
fronds 10-40 cm. long; stipes clustered, 4-15 cm. long, with ap- 
pressed scales which are larger toward the rhizome; lamina 8-10 
cm. wide, short ovate-oblong, not gradually reduced above, the 
terminal pinna largest, 6-9 cm. long, often with a basal lobe, 
shining, lighter below; pinnae 2-5-jugate, ovate-lanceolate to 
ovate-oblong, the apex serrate, the base rounded, unequally sub- 
cuneate, free throughout, sessile, the lower pinnae short-petioled, 
4-7.5 cm. long, 1.5-2.5 cm. wide; margins revolute; leaf tissue coria- 
ceous;* costae raised below and chaffy with appressed scales; veins 
close and distinct. Sporophyls with light-colored, sparsely chaffy 
stipes; pinnae curved, numerous, long (12-15 cm. in parts of the 
fertile laminae seen in Kew and Geneva), the apex short- 
acuminate. 

Type: Herb, Roemer, no. 121 and 122, from Mexico. 

Distribution: Known from Mexico only. 

Specimens included: Siebold 125 (Delessert Herbarium, 
Geneva; tracing, N). 

* Coriaceous as used here by Kunze and by many of the earlier writers evidently 
corresponds to rigid-herbaceous as now used. 
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The incomplete description given above is a translation of the 
original by Kunze, changed only as to measurements to include some 
smaller but mature fronds in the Delessert Herbarium at Geneva. 
Siebold's specimen seen there bears Kunze's name and is evidently 
a cotype of L. danaeacea. Christensen makes L. deflexa Liebm. 
a synonym of danaeacea; this it certainly is not, as deflexa is 
described as having numerous sterile pinnae. The validity of 
Lomaria deflexa itself might well be questioned, as no type speci- 
men is indicated, and it is founded on a single sterile leaf (a not 
uncommon practice with Liebmann). 

14. S. falciformis (Liebm.) Broadh. comb. nov. 

Lomaria falcif or mis Liebm. Vid. Selsk. Skr. V. 1: 234. 18490 

Blechnum falcif orme C. Chr. Tnd. Fil. 154. 1905. 

Plants terrestrial. Rhizome (not seen), the scales lanceolate 
to ovate-lanceolate, 1-3 cm. long. Sterile fronds 70-150 cm. long; 
stipes 30-80 cm. long, often angulate, straw-colored to yellowish 
or reddish brown, varying greatly in the number and in the color 
of the deciduous scales, which range from straw, tan, and fawn to 
red-ochre; lamina 35-76 cm. long, 18-32 cm. wide, oblong, abruptly 
reduced at the base (type A, without vestigial pinnae), gradually 
reduced at the apex, the scales of the rachis like those of the stipe 
or darker; pinnae 18-32-jugate, linear or lanceolate, falcate to 
straight, the lower ones more curved than the upper, the apex 
acuminate, abruptly so in the widest forms, the base unequally 
and usually decidedly cordate, the lower pinnae distinctly petioled,. 
12-23 cm. long, 1.4-2.5 cm. wide; margins never revolute, finely, 
sharply, and regularly cartilaginously toothed, the teeth usually 
slanting forward, sometimes incurved; leaf tissue membranous to- 
herbaceous; veins distinct, at least below, not heavy (often appear- 
ing as delicate dark lines), the vein spaces 12-15 "to 1 cm. (9-12 
in one very young frond and also in a single pinna, both determined 
by Liebmann). Sporophyls (incomplete) at least 65-80 cm. long; 
lamina 36-40 cm. long; pinnae 11-22 cm. long, 4-5 mm, wide, 
with a sterile apex 3-12 mm, long, the base cordate, usually 
petioled; sporangia dark brown; indusium lacerate. 

Type: Cotypes (?) U. S. National Herbarium no. 474921 (an 
immature frond determined by Liebmann), "ad rivulos, Chiu- 
autla,"* Mexico, May, .1841. Berlin herbarium (single pinna now 
in the New York Botanical Garden herbarium) Liebmann 135 ? 

* Elsewhere spelled Chiuautata and Chiautla. 



366 Broadhurst: Struthiopteris in North America 

Chiuautla, Mexico. In his description, Liebmann attributes this 
species also to Puebla and Oaxaca, Mexico, 

Distribution: Mexico and Guatemala. 

Specimens included: Mexico: Oaxaca, " Santa Ines del 
Monte, Zimatlan-Oaxaca Mts.," altitude 3,000 m., Conzatti 1313 
(N). Oaxaca, "Cerro de San Felipe," Conzatti and Gonzalez 529, 
altitude 3,000 m. (N). Guatemala: Dept. Chimaltenango, 
Volcano Acatenango, altitude 8,500 ft., Kellerman 6481 (N). 

Liebmann described L. falciformis without seeing the fertile 
leaf; he probably had a young specimen, for a single pinna of the 
cotype from Berlin measures 14 cm., and he gives the length of the 
pinnae as 10 cm. (4 in.). Liebmann speaks of the pinnae as sessile, 
meaning, apparently, compared with his L. spectabilis, for a single 
sterile frond (U. S. National Museum no. 474921) determined by 
Liebmann has distinctly petioled lower pinnae. The specimen is 
apparently very immature. It differs, however, from Liebmann's 
description in having rounded rather than "obliquely cuneate 
cordate" bases, elsewhere described by him as unequally angled 
cordate; the margin of this specimen is not fully serrate and is but 
slightly cartilaginous. Notwithstanding these inconsistencies, the 
very peculiar margin (which does fit the fragment of Liebmann's 
Berlin specimen) makes it possible to place in this species the 
plants mentioned above. The Kellerman plant has straighter and 
proportionately narrower pinnae than the Berlin fragment; it 
differs still more in this respect from the other specimens included 
above. More material might make possible its separation. 

A plant recently collected in Panama, in "moist ravines above 
El Potrero camp, Chiriqui Volcano, altitude 2890-3025 m.," Maxon 
5335, may belong here. The texture is much heavier and the 
pinnae are shorter and broader than in the other specimens placed 
in this species; the margin is not quite like that of 5. falciformis. 

15. S. lineata (Sw.) Broadh. comb. nov. 
Osmunda lineata Sw, Prod. 127. 1788. 

Onoclea lineata Sw. Jour. Bot. Schrad. 1800 2 : 73. 1801; Syn. 
Fib ill. 1806. 

Lomaria lineata Willd. Sp. PI. S : 2 9°- 1810. 

Lomaria procera Spreng. (as used by Jenman and others),, 
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Blechnum capense Diels (in part?) in E. & P. Nat. Pfl. i 4 : 
249. 1899. 

Blechnum lineatum C. Chr. Ind. Fil. 156. 1905, 

Plants terrestrial. Rhizome erect, 10 cm. high (see discussion 
following this description), 3-5 cm. thick, the scales 1-2 cm. long, 
2-6 mm. wide, burnt umber to tobacco brown. Sterile fronds 
40-155 cm. long; stipes clustered, 18-90 cm. long, angulate, 
shining or dull, light-colored, or less often bicolored (with brown) 
or more rarely blotched with brown (purplish brown in some 
Cuban specimens), the scales numerous, brownish yellow, mixed 
with more or less nbrillose ones, very loosely appressed, at least 
toward the rhizome, more numerous than in S. striata, the attach- 
ment of the larger ones indicated by dark points or raised dots; 
lamina 28-74 cm - l° n g> 8.5-36 cm. wide, oblong to narrowly 
lanceolate, slightly or not reduced at. the base (type A, without 
vestigial pinnae), gradually reduced at the apex, the pinnae close 
to overlapping in the smaller plants; pinnae 18-40- jugate (usually 
20-40), linear-oblong, falcate, the apex acuminate, serrate, the 
base cordate, often partly covering the rachis, often free through- 
out, the lowest pinnae petioled, 6.5-20 cm. long,* 0.9-2 cm. wide; 
margins subentire, somewhat cartilaginous, rarely revolute;f leaf 
tissue herbaceous to rigid-herbaceous, usually somewhat shining be- 
low, the costal scales smaller, usually numerous, tan, fawn, and buff, 
rarely araneous; veins rarely raised below, the vein spaces 13-18 to 
I cm. Sporophyls 92-146 cm. long; stipes 43-85 cm. long (one 
specimen has a chestnut cast, otherwise like the sterile) ; lamina 
28-66 cm. long, slightly or not reduced at the base, somewhat re- 
duced at the apex; pinnae 24-40-jugate, 8-18 cm. long, 3-4 mm. 
wide, with a sterile tip 5-10 mm. long, petioled, the lower bases 
rounded or cordate ; sporangia very dark brown ; indusium irregu- 
larly lacerate. 

Type locality : Jamaica. 

Distribution: Cuba (?), Jamaica, Santo Domingo, and Porto 
Rico. 

Specimens included: Jamaica: Road from Cinchona to 
Morce's Gap, altitude 5,000 ft., Underwood 258 (Y). Blue Moun- 

* But 5 cm. long in some immature (?) specimens from Cuba; see later discussion 
for other differences; a fragment from Jamaica consists of but two pinnae which are 
42 cm. long. One abnormal specimen from Jamaica, Underwood 2008, has pinnae 
2.4 cm. wide. 

f Two growing plants of 5. lineata now in the New York Botanical Garden 
conservatories have pinnae with non-re volute margins, which are narrowly cartilag- 
inous and inconspicuously but sharply and finely serrate. 
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tain Peak, altitude 6,500-7,325 ft., Underwood 1446 (Y). Lower 
slopes of Mt. Moses, moist shaded banks among bushes, altitude 
2,000-2,500 ft., Maxon 1049 (N). Cinchona, altitude 5,000 ft., 
Gluteal (Y, N). 

Among these Jamaican plants, as in S, violacea and 5 1 . striata,, 
there occur small but mature specimens differing mainly in size 
from the larger ones. These smaller plants have narrower laminae 
(3-4 times as long as broad instead of 2-2.5 times), the pinnae are 
closer and smaller (4.5-8 cm. long and 6-12 mm. wide as con- 
trasted with pinnae 13-20 cm. long and 15-18 mm. wide); the 
leaf tissue is much heavier in these smaller forms. As indicated 
above, a similar range occurs in several other species, and it was 
not thought best to subdivide them. In this case, however, the 
rhizome may offer a real distinction. The smaller Underwood 
plant of S. lineata in the New York Botanical Garden conserva- 
tories already referred to in a footnote has an erect rhizome 10 cm. 
high and 4-5 cm. thick. The larger S. lineata plant incompletely 
labeled as from Jamaica, though larger in every other way, has a 
low spreading crown about 7 cm. broad and but slightly raised 
above the soil.* 

Professor L, M. Underwood, who collected a great deal of S» 
lineata in Jamaica, stated that it is "very variable according to- 
soil and light, and especially, age." 

The two species, 5. lineata and S. striata, have long been 
confused. The measurements given by Swartz indicate that in 
both cases he described small forms. He distinguished between 
them by describing striata (1) as having broader, almost entire, 
and sessile sterile pinnae, in which the whole apex is serrate; and 
(2) as having fertile pinnae with dilated cordate bases. A careful 
study of over thirty sheets from the type localities has shown (1) 
that many of the 6 1 . lineata group have fertile pinnae w T ith cordate 
bases; (2) that the lower pinnae of striata are petioled; and (3) 
that the tips are serrate in most of the lineata group, also. Never- 

* Other differences, which correspond to those found in herbarium specimens,, 
are as follows: the smaller plant has stipes 15-17 cm. long, laminae 25-35 cm - l° n g 
and 13-14 cm. wide, close to overlapping pinnae, which are 16-20-jugate, with the 
terminal pinna 6-7 cm. long; the larger plant has stipes 45-60 cm. long, more or less 
blotched with brown, laminae 45-60 cm. long and 20 cm. wide, pinnae not close^ 
25-27-jugate, with a terminal pinna 9-1 1 cm. long. 
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theless it is easy to select single plants from these localities which 
will justify the distinctions made by Swartz, Abundant material 
from these localities separates readily according to distribution, 
showing the following differences, mainly relative but sufficient 
to separate them. S. lineata has narrower sterile laminae and 
narrower, more numerous pinnae, which are more curved, not 
abruptly but gradually acuminate, shining below, and less revolute. 
The scales in 5. lineata are more numerous and more persistent; 
they are mixed with finer and shapeless ones, which are more or 
less appressed to the stem ; the costae contrast markedly with the 
commonly naked, ones of S, striata, as do the smoother, often 
shining, under surfaces of the pinnae with the finely araneous 
condition of the strongly raised veins on the under surface of S. 
striata. A plant from Santo Domingo (Eggers 2041, "monte 
Barrero," altitude 1,100 m.) has very heavy, more numerous 
(58-jugate), narrow, close pinnae with deeply cordate bases; the 
rachis is densely chaffy and also fibrillose, and the scales on the 
costae are numerous, more uniform, and heavier in texture. More 
material might make possible its separation from S. lineata. 

Some recent material from Cuba, collected by J. A. Shafer at 
Oriente (no, 4150 and no. 9038), shows plants with very narrow 
fronds, and narrow pinnae which (when fully mature) are heavier 
than any of the S. lineata specimens seen, except the plants men- 
tioned above collected by Eggers. Shafer 's no. 8059, also from 
Oriente, is like S. lineata in the narrow lamina but has short and 
proportionately broad pinnae (suggesting S. striata, in proportion 
only) ; as in S, lineata, the margins are subentire to almost ser- 
rate, not revolute, and the veins are not raised below; the scales 
throughout are more like those of striata; the stipes are dark reddish 
brown and the rachises similar. More material from Cuba is most 
desirable; excepting S« Shaferi these are the only Cuban repre- 
sentatives of the petioled species. 

16. S. rufa (Spreng.) Broadh. comb. nov. 

Lomaria rufa Spreng. Nova Acta 10: 230. 1821; Syst. 4: 
63. 1827. 

Lomaria robiista Fee, Gen. Fil. 69. 1852, 

Plants terrestrial. Rhizome subarboreous (in Duss 4164, 20 
cm. long and 12 cm. thick), the scales 2.5-3.5 cm. long, linear, 1-2 
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mm. wide, rigidly erect, dark tobacco brown or burnt umber with 
definite lighter margins. Sterile fronds 30-58 cm. long; stipes 
9-20 cm, long, more or less irregularly angulate, marked through- 
out by. vestigial pinnae, dull brownish, not shining, the scales like 
those of the rhizome, but shorter, less numerous, and abruptly 
wider at the base, mixed with finer, soft, light brown to rufous 
ones, the position of the fallen scales plainly indicated as in 
S, lineata; lamina 28-40 cm. long, 13-20 cm. wide, elliptical 
to oblong, abruptly reduced at the base (type A, with vestigial 
pinnae) gradually reduced at the apex, terminal pinna 4-7 cm, 
long, the pinnae crowded to overlapping, the lower often derlexed 
(at least in dried specimens) , the rachis scales mixed with more 
numerous, fine or fibrillose, matted scales; leaf tissue very heavy 
and coriaceous, becoming rolled and rufous below in drying, the 
costae more or less fibrillose, the under surface usually araneous 
with similar yellowish to rufous scales (the upper surface of the 
costae occasionally slightly fibrillose also); pinnae 12-25-jugate, 
elliptical to oblong, the apex obtuse, appearing acute in some 
"rolled" specimens, the base rounded, short-petioled in the lower 
pinnae, 6-10 cm. long, 17-27 mm. wide; margins revolute; veins 
not raised below, sometimes rather distinctly grooved above, the 
vein spaces 13-18 to 1 cm. Sporophyls taller, 67-114 cm. long; 
stipes 15-57 cm - long; lamina 33-60 cm. long, abruptly reduced 
at the base, slightly reduced at the apex; pinnae 20-35-jugate, 
thick or heavy, 15-16 cm. long, 5-6 mm, wide, the petioles 
heavy; sporangia dark brown; indusium quite regularly lacerate. 
[Plate 28.] 

Type locality: "Islands of the Caribbean." 

Distribution: Guadeloupe only, apparently. 

Specimens included: Guadeloupe: " Plateau de la Soufriere 
(autour du lac de soufre), 1895," altitude 1,420 m., Duss 4164 
(Y, N); U. S. National Museum no. 524499, Duss. VHerminier 
2 J (Geneva; tracing, Y). 

Fee himself says that his Lomaria robusta is near L. rufa 
Spreng.; and the rufous, oblong, obtuse, coriaceous pinnae of 
Sprengel's description, described from the islands of the Caribbean, 
are so characteristic that there seems to be no reason for dis- 
regarding the older name of rufa. 

17. S. Schiedeana (Presl) Broadh. comb. nov. 
Lomaria Schiedeana Presl, Linnaea 5: 613. 1830; Tent. 143. 
1836. 
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Lomaria longifolia Schlecht. Mem. Acad. Brux. 15: 49. 
1842. 

Lomaria spectabilis Liebm. Vid. Selsk. Skr. V. 1: 235. 1849. 

Lomaria acrodonta Fee (?), Mem. Foug. 8: 70. 1857. 

Blechnum ornifolium C. Chr. (in part). Ind. Fih 157. 1905. 

Plants terrestrial. Rhizome (not seen), the scales (in Guate- 
malan species at least) large, 2.5-3 cm. long, 5-10 mm. wide, more 
or less plicate, burnt umber. Sterile fronds 1.1-2 m. long; stipes 
70-80 cm. long, irregularly angulate, light-colored (and shining in 
the Guatemalan species), the scales yellowish brown to snuff- 
colored, very deciduous; lamina 45-86 cm. long, 20-50 cm. wide, 
oblong, but slightly or not at all reduced at the base (type A, 
without vestigial pinnae), gradually reduced at the apex (except 
in the smallest forms which are not reduced),* the rachis with 
few scales and usually nbrillose in the channel; pinnae 18-25= 
jugate (8-15 in the smaller forms), lance-oblong, straight or some- 
what curved (falcate in the smaller forms), the apex serrate, 
acuminate to long-acuminate, often abruptly so, the base rounded 
or even tapering (the pinnae all free in the smaller fronds), the 
lower pinnae long-petioled, 24-36 cm. long (9-15 in the smaller 
forms), 1.8-3 cm. wide; margins entire to finely serrate, more or 
less cartilaginous; leaf tissue membranous to herbaceous or barely 
rigid-herbaceous, the surface sometimes shining, the costae finely 
fibrillose or naked; veinsf not raised, but distinct below, the vein 
spacesj 13-18 to 1 cm, Sporophyls 50-160 cm. long; lamina 38- 
100 cm. long, slightly or not at all reduced at the base, gradually 
reduced at the apex; pinnae 15-26-jugate, 8-20 cm. long, 3-5 mm. 
wide, with a sterile tip 2-5 mm. long, more or less petioled; spo- 
rangia dark brown; indusium delicate, narrow, and sparingly 
lacerate. 

Types: i. (Lomaria Schiedeana) Mexico, Schiede 781 (Berlin; 
fragments and tracing, Y). 2. (Lomaria longifolia) Mexico, Cor- 
dilleras, Vera Cruz, altitude 4,000 ft., H. Galeotti 6406, 1840 
(Kew and also Delessert Herbarium, Geneva; tracings, Y). 

Distribution: Apparently confined to Mexico and Guatemala- 

Specimens included: Mexico: Herb. Rovirosa, no. 846, 
Chiapas, "Habitat inter pago San Bartolo et Las Nubes," alti- 

* The type of L. Schiedeana is a small plant and is not reduced at the apex. 

t The vein apices are so swollen in one Guatemalan plant that the true carti- 
laginous margin seems almost intramarginal. 

t Vein spaces 14-16 in the type of 5. Schiedeana and in all the larger specimens, 
except possibly the Galeotti specimens. 
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tude 1,400 m. (Y). Totutla, Liebmann, U. S. National Museum 
no. 591311. Guatemala: Guatemala (Dept.), altitude 4,500 ft., 
/. D. Smith 2427 (N). Alta Verapaz, "Sumpfiger Boden bei 
Coban," altitude 4,300 ft., von Turckheim 353* (N). 

Liebmann published L. spectabilis to include the earlier L, 
longifolia Schlecht. and L. Schiedeana Presl. He considered L„ 
longifolia f invalid because that specific name had been previously 
used for a twining species. The description consists merely of 
the name, the type number (Galeotti 6406), the height (5-6 ft.), 
and the habitat (borders of "ruisseaux"). L. Schiedeana was 
little more than a name, as Liebmann states. It, also, however, 
was accompanied by a type number, Schiede 781 (herb. no. 19849), 
and the statement that it differed from I. striata in having an 
elliptical-obtuse instead of a subcordate base, 

Galeotti's specimens, seen in Kew and Geneva, seem at first 
quite different from the fragments and partial tracings of the type 
of Lomaria Schiedeana. The latter is smaller, more membranous, 
and the pinnae are more curved. Liebmann says that Schiede 
found but fragments of the sterile frond. At all events the dif- 
ferences are no greater than in the plants included in S. striata; 
in fact, the range in the apical reduction of the frond and in the 
shape and number of the pinnae is about the same. 

Our material representing S. Schiedeana is very scanty; Lieb- 
mann had the advantage of knowing this region, and there seems 
to be no strong reason for not accepting his conclusion that 
Schiedeana and longifolia should be united. Both names were 
based on numbered type specimens; longifolia is, as Liebmann 
points out, a homonym; Schiedeana, however, was published twelve 
years earlier and is therefore the rightful name of the species, and 
Liebmann's name spectabilis is reduced to a synonym of S. Schiede- 
ana. Liebmann's own sheets of spectabilis (U. S. National 
Museum no. 591311 and 591312) do not have the shining surface 
mentioned in his description of L. spectabilis. Otherwise, except 
for their smaller size, they seem to be very like the larger specimens 
included in S. Schiedeana, 

* Not the same as von Turckheim 353 under S. costaricensis . 
t Lomaria longifolia Kaulf. 1824; since transferred to Stenochlaena; van 2 of 
.S. sorbifolia, according to Christensen. 
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Christensen makes these three names (S chiedeana Jon gifolia, and 
spectabilis) synonyms of Lomaria ornifolia* Presl. Presl published 
L. Schiedeana five years after L. ornifolia; in comparing them he 
described ornifolia, thought to be from Peru, as differing in having 
obliquely cordate bases; Schiedeana he elsewhere described as 
having elliptical-obtuse, not subcordate, bases. There seems 
therefore no reason for adopting S. ornifolia as the specific name 
for these plants which possess rounded to almost tapering bases. 
Fee's L. acrodonta has apparently an abnormal fertile frond; not 
having access to the type, Schaffner 102 , 1854, I see no valid reason 
for separating it from S. Schiedeana, especially as the description 
contains contradictory statements as to size. In the Rovirosa 
specimen included in S. Schiedeana, the fertile frond has in two 
places a pair of fertile pinnae instead of the usual single pinna. 
Such abnormality has not been noticed in any other species of 
Struthiopteris.^ 

18. 8. sessilifolia (Klotzsch) Broadh. comb, nov, 
Lomaria sessilifolia Klotzsch; Christ, Bull. Boiss. II. 4: 
1092. 1904. 

Blechnum sessilifolia[um) C. Chr. Ind. Fil. 159. 1905. 
Plants J terrestrial. Rhizome (not seen). Sterile fronds 1.5 m. 
long; stipes 50-82 cm. long, angulate, dull brownish, the scales 
lanceolate, 1.5-2 cm. long, 2-4 mm. broad, dull brownish, ragged 
(according to Christ, reddish straw-colored, very soft, and thread- 
like) ; lamina 96 cm. long, 29 cm. wide, oblong, not at all or but 
slightly reduced at the base (type A, without vestigial pinnae), 
very gradually reduced at the apex, the pinnae crowded, 
often opposite, the rachis grayish brown, with dull brownish, 
fibrillose, more or less appressed, and deciduous scales; pinnae 
58-70-jugate, linear-oblong, mostly falcate, the apex attenuate, 
serrate, the base cordate, free throughout, and partly covering 
the rachis, 13-15 cm. long, 20 mm. wide; margins irregularly 
revolute; leaf tissue herbaceous (much rolled in the poorly 
preserved cotype seen), not araneous below, the costal scales 
lanceolate or ovate-lanceolate, light brown, rather numerous; 

* Rel. Haenk. i: 51. 1825. 

f See the discussion under 5. violacea of spurlike growths at the bases of the fertile 
pinnae in some species of Struthiopteris, p. 380. 

% This description is chiefly from the U. S. National Museum cotype of L. 
sessilifolia. 
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veins slightly grooved above, appearing below as distinct, fine 
lines slightly but not definitely raised, the vein spaces 10-13 to 
I cm., the vein apices often marked by delicate, irregular, decidu- 
ous, scalelike growths. Sporophyls at least 100 cm. long; stipe over 
22 cm. long (complete stipe not seen); lamina 80 cm. long; pinnae 
about 60-jugate, 12-15 cm. long, 3-4 mm. wide, the apex with a 
sterile tip 2-4 mm. long, the base distinctly cordate and petioled, the 
petioles bearing throughout glandular swellings at the upper side 
where they join the rachis;* sporangia dark brown; indusium not 
very heavy, irregularly but quite fully lacerate, apparently quite 
persistent. 

Cotype in the U. S. National Museum, no. 472015, 472016, 
collected "Sommet du Volcan de Poas," 2,644 m -> Costa Rica, 
Tonduz 107 10, November 1896. 

If not distinct, this could well be considered a mainland form of 
5. lineata. It differs as indicated in the key, and also in having 
many more pinnae. The only island specimens of S. lineata having 
more than 40 pinnae are the peculiar ones from Santo Domingo 
which were mentioned under S. lineata as quite different from the 
rest of that species; they, however, do not resemble this plant 
collected by Tonduz, as they are much heavier in texture and 
have much narrower laminae. 

19. S. Shaferi Broadh. sp. nov. 

Plants terrestrial. Rhizome evidently large, the scales 1.5-2 
cm. long, tufted, rigidly erect, linear, broader at the base, often 
abruptly so, yellowish brown with a definite dark brown center. 
Sterile fronds 32-42 cm. long; stipes 3-10 cm. long, smooth to 
somewhat angulate, straw-colored to brownish, the scales much as 
on the rhizome, shorter, loosely arranged or disappearing with 
age; lamina 16-35 cm * l° n g> 14-18 cm. wide, oblong or broadly 
elliptical (young oblanceolate), abruptly reduced at the base 
(type D, without vestigial pinnae), usually not reduced at the 
apex, the terminal pinna 7-1 1 cm. long, the rachis with much 
smaller scales or naked; pinnae 10-15-jugate, narrowly oblong to 
almost linear, straight to somewhat falcate, ascending, 8-1 1 cm. 
long, 10-15 mm - wide (through the dilation or auricle), the apex 
acuminate, entire, the base broadly dilated and fully adnate to the 
rachis in the upper pinnae, in the lower ones narrowed suddenly 
below the expansion or auricle on the lower side of the pinna and 

* Each petiole has therefore a peculiar shouldered appearance; a few of the lower 
sterile pinnae have the same glandular expansion of the petiole. 
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barely petioled; margins incompletely and very narrowly revolute, 
entire,* not cartilaginous, finely glandular with stalked glands ;f 
leaf tissue coriaceous, gray-green or sometimes when dried yellow- 
ish brown, much as in S. Werckleana, the costal scales smaller or 
lacking; veins not raised, indistinct, not swollen at their apices, 
the vein spaces 15 or 1 6 to 1 cm, Sporophyls 67 cm. long; J stipes 
18 cm. long; lamina 47 cm. long, abruptly reduced at the base, 
not reduced at the apex; pinnae 19-jugate, with a sterile apex 1-2 
mm. long, the base decurrently adnate in the upper pinnae, sessile 
in the lower ones and rounded to cordate, 9.5-1 1 cm. long, 2-3 mm. 
wide; sporangia brownish yellow; indusium cartilaginous, fully 
and regularly lacerate to the base, the sides of the lacerations 
concavely hollowed, the edges finely fimbriate. [Plate 27.] 

Type in the New York Botanical Garden herbarium, collected 
at Camp La Gloria, south of Sierra Moa, Oriente, Cuba, J. A. 
Shafer 8106, Dec. 24-30, 1910. 

20. S. striata (Sw.) Broadh. comb* nov. 
Onoclea striata Sw. Syn. Fil. 304; 422. 1806, 
Lomaria striata Willd. Sp. PI. 5: 291. 1810. 
Lomaria Ryani Kaulf. Enum. Fil. 155. 1824. 
Lomaria brasiliensis Raddi (?), PL Bras. 1: 50. pi. 72, 72 bis. 
1825. 

Lomaria tuberculata J. Sm.§ Cat. Kew Ferns. 1856. 
Blechnum capense Diels (in part), in E. & P. Nat, Pfl. I 4 : 249. 



Blechnum striatum C. Chr. Ind. Fil. 160. 1905. 

Plants terrestrial. Rhizome at least 2.5 cm. thick, the scales 
2-3 cm. long, 2-4 mm. wide, varying from dark fawn to burnt 
umber. Sterile fronds 35-125 cm. long; stipes 15-74 CITL l° n g? 
clustered, angulate, usually light-colored, dull to shining, the 
scales lighter, otherwise as on the rhizome, very deciduous, fewer 
shapeless ones among them than in S. lineata or none at all, the 

* Wholly entire; not even subserrately margined by the swollen vein apices. In 
this 5. Shaferi affords a marked contrast to all the petioled species previously 
described. 

t Numerous, tiny, stalked glands are found on the revolute margin. Nothing 
of the kind has been observed in any other specimens included in this paper. This, 
material is fresher than any other seen (collected in 1911), and this fact may account 
for the presence of the glands. Conservatory specimens of 5. Underwoodiana, to 
which 5. Shaferi is most nearly related, do not possess similar glands. 

% All of the following measurements refer to the single fertile frond seen. 

§ According to Smith himself; Cat. Ferns Br. Gard. 40. 1857. 
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position of the fallen ones marked by points as in 5. lineata; 
lamina 22-71 cm. long, 12-35 cm. wide, broadly lanceolate to 
broadly oblong (broadly ovate or elliptical in the smaller plants), 
not at all or slightly reduced at the base (type A, without vestigial 
pinnae), usually reduced gradually at the apex, not reduced in the 
smaller forms; pinnae 7-20-jugate, lanceolate to lance-oblong, 
straight or slightly curved in the outer half or near their apex 
(falcate in some of the smaller fronds only), 8-20 cm. long, 1.8-3 
cm. wide, tapering gradually, if slightly, to the abruptly acuminate, 
serrate apex, the lower pinnae petioled, the base decidedly cordate; 
margins revolute; leaf tissue rigid-herbaceous to coriaceous,* the 
costae scaly, fibrillose, or naked, the under surface delicately 
but often fully araneous on the raised veins; veins distinct, 
definitely raised below, the vein spaces 12-16 to I cm. Sporophyls 
40-175 cm. long; stipes 24-118 cm. long; lamina 48-64 cm. long 
(16-23 in the smaller forms), reduced at the apex, but slightly 
reduced at the base; pinnae 15-27-jugate (7-15 in the smaller 
forms) with a sterile tip 5-10 mm. long which is often serrate, the 
lower petioled and cordate at the base, 7-18 cm. long, 3-6 mm. 
wide; often whitish-knobbed at the vein ends as in S. vivipara; 
sporangia yellowish brown to dark brown; indusium irregularly 
lacerate, often to the base. 

Type locality: Martinique, St. Kitts (St. Christopher). 

Distribution: St. Kitts, Montserrat, Guadeloupe, Dominica, 
Martinique, St. Vincent, and Grenada. 

Specimens included: St. Kitts: Forest slopes of Mt. Misery, 
Britton & Cowell 511. Guadeloupe : (Definite locality not given) , 
altitude 700-900 m., Duss 43s 3 (N, no. 524250; Y). Dominica: 
Laudat, Lloyd 190 (small form, Y). Martinique: "Bois de la 
montagne," Pelee, altitude 600-1,000 m., Duss 1555 (N, no, 
524242, 524243; Y). Grenada: Sherring 137 (small form, Y, N). 

In this as in S. lineata there are large and small forms. In both 
these species the field notes are too scanty to help explain these 
differences. Small forms have been seen from Guadeloupe, 
Dominica, Martinique, and Grenada. The Elliott and the 
Sherring specimens from Grenada have broadly elliptical-oblong 
to almost square laminae, with curved lower pinnae. These 

* Markedly coriaceous in but one plant from St. Vincent ("Souffriere," 2,200 ft. 
in lava, Eggers 691 1 N), which differs also in having crowded overlapping pinnae 
which are deeply cordate; the wide fertile pinnae are somewhat abnormal, having 
cordate, sterile bases. (See also footnote under 5. violacea, p. 380.) 
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specimens are not at all reduced at the apex of the lamina; the 
other smaller forms are but slightly reduced at the apex. 

Kaulfuss described L. Ryani from Montserrat Island, saying 
he had seen only young specimens. Despite the reddish woolly 
character of both surfaces, it probably belongs with striata, from 
which he separates it because of oblong, smooth tubercles on the 
rachis at the base of the petioles; the lower, bipinnatifid, fertile 
pinnae suggest that he had an abnormal frond.* Raddi describes 
his L. brasiliensis as intermediate between lineata and striata. 
In the shape of the blade and in the small number of pinnae it 
seems nearer the smaller S. striata plants. 

2i. S. Underwoodiana Broadh. nom. nov. 
Lomaria Boryana of American authors, not of Swartz, 
Blechnum tubular e Diels (in part), in E. & P. Nat. Pfl. I 4 : 
249. 1899. 

Plants terrestrial. Rhizome "a pronounced trunk, t though 
mostly underground," the scales 3-3.5 cm. long, linear, rigid, erect, 
shining, dark brown with a light margin, the whole appearing 
tobacco brown. Sterile fronds 85-100 cm. long; stipes 18-36 cm. 
long, often angulate, marked almost throughout by vestigial 
pinnae, the scales smaller, soon deciduous, suddenly broadened at 
the base, and mixed with tangled fibrillose deciduous ones, the 
position of the fallen ones marked by fine points as in 5. rufa; 
lamina 58-70 cm. long, 25-32 cm. wide, oblong or broadly elliptical, 
abruptly reduced at the base (the lower pinnae 4-8 cm. long, type 
D, with vestigial pinnae), but little reduced toward the apex, the 
terminal pinna 10-12 cm. long; pinnae 20-30-jugate, narrowly 
lanceolate to narrowly oblong, straight or slightly curved near their 
apices, the apex gradually acute to acuminate, the upper pinnae 
broadly adnate or dilated on the lower side at their bases, the 
lower ones free in at least half the lamina, the bases never auricled, 
rounded, sessile to very short-petioled, 15-20 cm. long, 18-24 mm. 
wide; margins entire, not revolute; leaf tissue rigid-herbaceous, 

* It is possible that the bipinnatifid character may refer to such an abnormality 
as that mentioned under 5. Schiedeana; the whole genus Struthiopteris does not contain 
a single species with a bipinnatifid sterile frond. 

t According to Professor Underwood; Jenman says it is one or more feet high- 
Professor Underwood thought that Jenman had modified this statement to include 
L. Boryana Sw., which has a caudex 2-3 feet high. A plant now growing at the 
New York Botanical Garden, which was brought back by Professor Underwood in 
1903, has (January 1912) a densely scaly crown 3 cm. high and about 3 cm. broach 
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smooth to shining below; costae* flattened on the under side, 
naked or with reduced scales, the surface never araneous; veins 
not raised below, the vein spaces 10-14 to 1 cm. Sporophyls (in 
the only complete one seen) no cm. long; stipes 30-40 cm. long, 
marked at least part way by vestigial pinnae; lamina about 67 
cm. long, abruptly reduced at the base, somewhat reduced at 
the apex; pinnae about 30-jugate, 16-30 cm. long, 3-4 mm. wide, 
heavy, the upper ones decurrent on the lower side, the lower with 
occasional basal protuberances;! sporangia dark brown; indu- 
sium quite regularly lacerate, and occasionally so to the base. 
[Plate 28. This illustration includes a tracing from one of Jen- 
man's unnumbered specimens, showing the usual reduction of the 
basal pinnae in the sterile lamina.] 

Type in the New York Botanical Garden herbarium, collected 
at New Haven Gap, Jamaica, altitude 5,500 feet, L. M. Underwood 
9#5, February 4, 1903. 

Specimens included: Jamaica: Base of John Crow Peak, 
altitude 5,000-5,500 ft., Underwood 2431 (Y). " Morse's Gap," 
Harris 7598 (Y). 

This species has long been confused with the species Boryana 
(Onoclea Boryana Sw.), originally described from Africa. The 
original illustration^ shows a very different plant with fewer, short, 
elliptical, distant pinnae; the original description mentions an 
arboreous stem, four feet high, and ovate-oblong pinnae which 
are obtuse and 5-10 cm. long. Even the descriptions of this 
species by American authors have been influenced by those of 
the African Boryana; e. g., Jenman describes the Jamaican plant 
as having an arboreous trunk. It has therefore been necessary 
to describe the Jamaican species, giving it a new name, S. 
Underwoodiana, for Professor L. M. Underwood, who collected 

* In the other species the costae are definitely raised on the lower side; in this 
the shining costae look as if smoothed or ironed down. 

t See the footnote under 5. violacea, p. 380. 

% Bory de St. Vincent, Voy. 2, p. 194, pi. 32; a copy is in the Astor Library, New 
York City; a tracing has been placed in the New York Botanical Garden herbarium. 

A small plant, probably 5. Underwoodiana, was brought to the New York Botan- 
ical Garden conservatories by Professor F. S. Earle from Jamaica in 1902. It lived 
about nine years but never seemed vigorous. In 1911 it had a rhizome 3-5 cm. in 
diameter, 3 cm. high, and 7 sterile fronds less than 30 cm. high, which were 5-10- 
jugate only. There were no fertile fronds. The plant in size and number of the 
pinnae suggested 5. Shaferi; the laminae were less reduced at the base than in S. 
$haferi, and the pinnae could hardly be called auricled on the lower side. 



Broadhurst: Struthiopteris in North America 379 

the plant in Jamaica. The stem description given above is. quoted 
from a letter by Professor Underwood. He brought back a speci- 
men of the rhizome, but it could not be found during the writing 
of this paper. He mentioned it as growing "on the summit of 
the higher ridges, above 5,000 feet, and not common." 

22. S e varians (Fourn.) Broadh. comb. nov, 

Lomaria varians Fourn. Mex. PL 1: 113. 1872. 

Blechnum varians C. Chr. Ind.'Fil. 161. 1905. 

Plants terrestrial. Rhizome (not seen). Sterile fronds 60-90 
cm. long; stipes 12 cm. or more (incomplete in the cotype at the 
New York Botanical Garden), apparently not angulate, maroon, 
the scales yellowish, early deciduous, narrowly triangular to linear, 
mixed with fibrillose ones; lamina 48-50 cm. long, 25-28 cm. 
wide, oblong, the base not reduced (type A, without vestigial 
pinnae), but slightly or not reduced at the apex, the terminal pinna 
almost as long as the lateral ones,* the rachis soon becoming naked ; 
pinnae 15-20-jugate, straight, long-lanceolate to narrowly oblong, 
the apex serrate, rather abruptly long-acuminate, the base sub- 
equally rounded, free throughout, petioled, 19 cm. long, 2 cm. wide; 
margins cartilaginous, irregularly erose-crispate and not revolute; 
leaf tissue rigid-herbaceous, smooth; veins not raised, the vein 
spaces 15-18 to 1 cm. Sporophyls,f the stipes 15 cm, long, the 
"base densely chaffy with long scales," pinnae 25-jugate, with a 
sterile apex. 

Type: Bourgeau 1826; Herb, von Heurck, no. 1420, Mexico, 
"Vallee de Cordoba," February 4, 1866 (Y). 

Distribution: Known from the type locality only. 

23. S. violacea (Fee) Broadh. comb. nov. 

Lomaria violacea Fee, Mem. Foug. 11 : 11. pi. 5. 1866. 

Blechnum violaceum C. Chr. Ind. Fil. 161. 1905. 

Plants terrestrial. Rhizome 2-4 cm. thick (seen only in small 
specimens), the scales short (5 mm. or less) umber or brown- 
maroon. Sterile fronds of two types, (1) short and ovate or 
broadly lanceolate, and (2) larger and oblong, 18-100 cm. long; J 

* Abnormal in the New York Botanical Garden type number; not reduced, how- 
ever, in the type number seen either at Kew or Geneva. 

t As given in Fournier's incomplete description. They are lacking in the New 
York Botanical Garden sheets. 

% Fee says the length may reach ioo cm.; he figures one of the "smaller" speci- 
mens which measures 118 cm.; no scale is given, however. 
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stipes 4-50 cm. long, clustered, somewhat angulate, the color 
varying from black and reddish black to dark violet, shining where 
naked, the younger, at least, having scales which are seemingly 
viscid and which dry as straight or hooked projections (appressed 
in one large specimen); lamina 13-44 cm. long, 7-25 cm. wide, 
abruptly reduced at the base (type A, without vestigial pinnae), 
gradually reduced at the apex, the rachis soon becoming naked 
and shining; pinnae 12-50-jugate, oblong and lanceolate to nar- 
rowly oblong, often opposite below, 4-10 cm. long, 8-16 mm. 
wide, the apex acute,* obtuse or only apparently so in the thicker 
forms with rolled pinnae, the bases subcordate to cordate or 
unequally cordate, but 1-4 of the upper pinnae adnate, the rest 
free, and the lower petioled; margins usually revolute,f the pinnae 
themselves rolled in the heavier forms; leaf tissue coriaceous in the 
smaller forms, membranous to rigid-herbaceous in the larger ones, 
costae more or less scaly, under surface smooth ;$ veins raised below, 
sunken above in the coriaceous plants, the vein spaces 14-16 to 1 
cm. Sporophyls 40-85 cm. long, but taller than the sterile in all 
complete specimens seen; lamina 20-37 cm - i0n g; pinnae 11—25- 
jugate, 4-5 mm. wide, the apex obtuse or with a sterile tip 3-7 
mm. long, the bases cordate, the lower pinnae distinctly petioled 
with spurlike protuberances;! the margins of the very dark and 
heavy pinnae often with whitish spots corresponding to the vein 
apices; sporangia very dark brown; indusium irregularly lacerate. 

* Fee says "tunc obtusius cutis, tunc acuminatis." Only the smaller specimens 
seen show the blunt tips. 

t Irregularly so and serrate in a young, membranous plant from Dominica, 
Lloyd 315- 

% Slightly araneous below in Duss 3710. 

§ All the fertile fronds of S. violacea bear curious spurlike protuberances in or near 
the axils of most of the lower pinnae. They are plainly discernible to the naked eye 
and usually 2-5 mm. long. Similar spurs are found with some of the lower pinnae 
in a few of the petioled species: S. vivipara, S. Christii (very small), S. chiriquana 
(apparently brittle and deciduous), 5. Schiedeana (few, but interesting in connection 
with the twin pinnae seen in one specimen), 5. striata (in the peculiar volcanic speci- 
men from St. Vincent only, and as flattish glandular areas), and in 5. Underwoodiana. 
Fertile fronds of S. danaeacea and S. v avians were not accessible after this character 
was noted. It does not occur in any of the non-petioled species. (It is present in the 
fertile lamina of U. S. National Herbarium no. 575235, but there are indications that 
it does not belong with the sterile one on that sheet.) Hooker (Spec. Fil. 3:26. 1 860) 
in speaking of the sterile frond of L. spectabilis remarks upon a "remarkable, rather 
large, and distinct black glossy gland exactly resembling except in color a very com- 
mon scale insect. Were it more constant," he adds, " I would consider this a distinct 
species." No other reference to similar growths on the rachis, either fertile or sterile, 
has been found ; the somewhat abnormal Panama plant included in S. chiriquana shows 
occasional, elongated, glandular areas on the sterile rachis. 
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Type: Fee, Mem. Foug. n: pi. 5. 1866; from Guadeloupe. 

Distribution: Known from Guadeloupe, Dominica, and Mar- 
tinique. 

Specimens included: Guadeloupe: Duss 4163 (Y), Duss 
3710 (Y). Dominica: Laudat, Lloyd 313 (Y, N). Martinique: 
Montagne Pelee, Buss 4163 (Y). 

This species shows great variation in size, texture, and in the 
length and apices of the pinnae; most of the smaller coriaceous 
ones bear legends indicating that they are from high altitudes and 
the sides of volcanoes. Parallel information is wanting, however, 
for the larger specimens. The colored stipes and the heavy, 
lacerate, whitish-dotted fertile pinnae are apparently common to 
all mature specimens. Fee describes the sterile stipes as bearing 
short, remote spines, which are not present on our specimens or 
in his figure; the numerous projections figured on it resemble the 
dried, viscid scales described above, 

24. Struthiopteris vivipara Broadh. sp. nov. 

Plants terrestrial. Rhizome 3 cm. thick in the fragment seen, 
the scales very few, 2-2.5 cm - long, 4-6 mm. broad, brown umber, 
more or less plicate. Sterile fronds 85-90 cm. long; stipes 24-25 
cm. long, angulate, vestigial pinnae present throughout, shining 
mahogany, the scales light brownish yellow, deciduous, shapeless 
and wholly appressed to the stipe, their attachment indicated as in 
S. lineata; lamina 64-66 cm. long, 28-30 cm. wide, oblong, 
abruptly reduced at the base (type A, with vestigial pinnae), not 
reduced at the apex, the terminal pinna 12-15 cm. long, viviparous 
at or very near the apex of the rachis ; pinnae 15-16-jugate, oblong- 
lanceolate but broadest at the cordate base, straight or occasionally 
very slightly curved near the apex, the apex acute, never long- 
acuminate, the base cordate and free throughout, mostly sessile 
and the rachis covered by the bases of the pinnae, the lower pinnae 
petioled, 15 cm. long, 3-3.5 cm. wide; margins serrate, slightly 
or not at all revolute; leaf tissue rigid-herbaceous, the costae 
much like the stipe but also finely chaffy or fibrillose, the lower 
surface of the pinnae decidedly and finely araneous over the once 
forked veins; veins distinctly grooved above, raised below and 
more perpendicular than in most species of the genus (except 
the wider S. striata specimens), the vein spaces 12-14 to 1 cm. 
Sporophyls 1 15-125 cm. long; stipes 34-45 cm. long, vestigial 
pinnae barely visible; lamina 68-78 cm. long, abruptly reduced 
at the base, not gradually reduced at the apex; pinnae 15-17= 



382 Broadhurst: Struthiopteris in North America 

jugate, 15-17 cm. long, the terminal pinna 11-16 cm. long, 5-7 
mm. wide, heavy, sometimes with a sterile apex 2-5 mm. long, 
the base cordate, petioled (lower 5 mm.), occasionally with spur- 
like protuberances;* the margins of the pinnae have whitish glands 
marking many of the vein apices as in S. violacea; sporangia very 
dark brown; indusium narrow, early deciduous, brittle, and very 
irregularly lacerate. [Plate 29.] 

Type in the U. S. National Herbarium, no. 575810, 57581 1, 
and in the New York Botanical Garden, collected on moist banks 
on the trail in the vicinity of La Palma, Costa Rica, altitude 
1,450-1,550 m., William R. Maxon4j^ y May 6-8, 1906. 

The type of 5. Christii is from Costa Rica, but S. vivipara is 
evidently a very different plant» The following differences be- 
tween the specimen mentioned under 5. Christii (from Christ's 
herbarium) and 5. vivipara may be noted: S. vivipara is oblong in 
shape and not reduced at the tip, the single specimen of S. Christii 
is ovate-lanceolate and gradually reduced at the tip ; in S. vivipara 
the stipe and rachis are almost scurfy in appearance, owing to 
the fine, amorphous character of the wholly appressed scales; in 
Christ's sheet the scales are mainly definite, at. least I cm. long, 
and appressed only at their bases, the stipes looking much like 
very scaly 5. lineata stipes. The viviparous character may not 
prove constant, but it appears in each of the five fronds seen. 

25. S. Werckleana (Christ) Broadh. comb. nov. 

Lomaria Werckleana Christ, Bulb Boiss. II. 4: 109 1. 1904. 

Blechnum Werckleanum C. Chr. Ind. Fil. 161. 1905. 

Plants terrestrial. Rhizome apparently subarboreous, the 
scales linear, 2.5-3 cm - l° n g> shining, rigid, erect, with a darker 
center, tobacco brown to umber. Sterile fronds 1 15-140 cm. long; 
stipesf 58 cm. long, but slightly angulate, usually marked to the 
base with vestigial pinnae, the scales like those of the rhizome but 
smaller and soon deciduous; lamina 83-110 cm. long, 15-25 cm, 
wide, narrowly oblong, the base abruptly reduced (type A, with 
vestigial pinnae), gradually reduced at the apex, the rachis 
"spangled by scales" which are narrow, fibrillose, and mixed 
with hoary ones, forming fine, webbed masses on the rachis; 

* See footnote under S. violacea, p. 380. 

f All the following figures are the measurements of the only complete fronds seen: 
two sterile fronds and one fertile one; they are Werckle's own specimens and from 
Christ's herbarium. 
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pinnae 35-50-jugate, narrowly oblong, the apex abruptly acumi- 
nate, slightly curved, not serrate, the base cuneate to somewhat 
rounded, petioled in all the lower ones, 12-15 cm. long, 13-17 mm. 
wide; margins entire, not revolute; leaf tissue coriaceous, yellow- 
ish below when dried; lower surface deciduously araneous with 
yellowish fibrillose scales, the costae also with fibrillose scales; 
veins not prominent yet distinct, the vein spaces 18-20 to 1 cm. 
Sporophyls 143 cm. long; stipes 66 cm. long; lamina abruptly 
reduced at the base; somewhat reduced at the apex; pinnae 40- 
50-jugate, 22-26 cm. long, 3-4 mm. wide, curved or twisted, heavy, 
very much reflexed in drying, the sterile (ventral) surface not 
visible; sporangia brownish yellow; indusium delicate, fawn to light 
tan, quite regularly lacerate to the base, the margin finely fimbriate. 

Type: Werckle i6g, from Costa Rica. 

Distribution: Known from Costa Rica only. 

Specimens included: Several sheets without collection num- 
ber from Costa Rica collected by Werckle, now in the U. S. 
National Museum (no. 575241, 575242, and 575243) and in the 
New York Botanical Garden. 

This species is conspicuously different from any other species, 
both the sterile and the fertile fronds. Among the several char- 
acters given in the description the white or hoary, fibrillose scales 
of the rachis are perhaps the most peculiar, wdiile the long, curved, 
fertile pinnae, very much lighter in color (sporangia and indusia) 
than in any other North American species, are the most striking. 

Many foreign species have been incorrectly attributed to North 
America; e. g., even American writers have included in their local 
flora Lomaria attenuata Willd., L. procera Spreng., and L. Schom- 
burgkii Yslotzsch.. The tonguelike tips and bases of the pinnatifid 
leaves of attenuata Willd. differentiate it from S. polypodioides with 
which it has been confused. Under Lomaria procera, Sprengel cites 
Osmunda procera Forst. The name was first used for a New Zealand 
species with remote or distant pinnae, which were ovate-oblong in 
shape. An early picture in Labillardiere gives two forms of pinnae, 
neither of which resembles S. lineata or S. striata with which it is 
most commonly confused. A fragment of the type of L. Schom- 
burgkii has such characteristic pinnae that it should not be made 
synonymous with any North American species; under it, however, 
Christensen places the species L. rufa Spreng. and L. Ryani Kaulf . 

There is much need of more material from Central America; 



384 Broadhurst: Struthiopteris in North America 

except a few specimens from Guatemala there is very little from 
the region between Costa Rica and Mexico. Seven of the above 
twenty-five species have Costa Rica or Panama as type locality ; 
for none of these, however, have we a sufficient number of speci- 
mens to be sure that our descriptions indicate the variation that 
might reasonably be expected. Much that we have is worth little 
because of its fragmentary condition; several of the specimens 
given under Inquirendae are from this region. 

The collections recently made by J. A. Shafer indicate that 
Cuba offers similar rewards and difficulties. 

Inquirendae* 
i. One sheet from Costa Rica, Pittier 1921, "Forets du Barba, 
versant Pacifique," 2,500-2,700 m., 1890 (N), with broad elliptical 
pinnae a little like S. rufa in shape, but differing, in size, coloring, 
and in the serrate margin with definitely marked vein apices. 
A young specimen, U. S. National Museum no. 834094 ("Volcan 
de Poas, Alfaro, San Jose," Costa Rica, altitude2,300 m., 1902), 
may belong with this. 

2. One sheet from Costa Rica collected by J. J. Cooper, U. S 
National Museum no. 154303, November 1886; the slender, fertile 
pinnae are 25-28 cm. long, and the sori are continued on the 
dilated, non-petioled, decurrent bases of the pinnae. No petioled 
species has such fertile fronds. 

3. One sheet from Costa Rica collected by Werckle 1 901-1905; 
(the specimen is an unnumbered one from Christ's herbarium and 
bears the name Lomaria procera, below which is written Lysr.). 
The fibrillose midribs and rachis separate it from S. costaricensis, 
S. lineata, and S. striata, to which it is nearest. The fertile leaf 
is lacking, though I strongly suspect it is the one mounted with 
the sterile frond on the U. S. National Museum sheet no. 575 2 35- 

4. One sheet (part of a sterile leaf) from Costa Rica, collected 
by Werckle, U. S. National Museum no. 575240, is wrongly 
labeled B. Werckleana; it differs from the description and Christ's 
other specimens in texture, color, proportion, the margin, the bases 
of the pinnae, and in size. A pinna was sent to Christ, but he 

* This section includes only the unplaced material not already discussed in 
connection with the various species. 
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found the material too incomplete to name satisfactorily. With 
this might be placed another fragment (one pinna) from Costa 
Rica, Hoffman j6 a 

5. Two sheets from Guatemala, Cook & Griggs 161 and 578, 
near the Finca Sepacuite, Alta Verapaz (N) ; the long terminal 
pinnae suggest the smaller forms of S. Schiedeana, but they are 
heavier in texture and the bases of the pinnae are subcordate to 
cordate. 

6. Two sheets (fragments) from St. Vincent, H. H. & G. W. 
Smith 102 j (Y). Their coloring, their flattened, shining costae, 
which resemble those of S. Underwoodiana, and their falcate 
pinnae distinguish them from S. striata, which they otherwise sug- 
gest. They are not at all like the deeply cordate, coriaceous 
specimen from St. Vincent discussed under S. striata. 

Teachers College, 

Columbia University. 



